The large diversity of host species that N. girellae is able to infect as determined in this study 33 and the geographic range in which it is present (23.8426° S and 24.1426° N) makes it a globally 34 cosmopolitan species and a threat to aquaculture industries around the world. 
Introduction

41
The Monogenea, one of three predominantly parasitic classes in the phylum Given their specialised lifestyle, it is not surprising that the morphology of species of 71 Neobenedenia is highly conserved and accurate identification has proven challenging (Ogawa et 72 al., 1995; Whittington, 2004; Whittington et al., 2004) . Of particular controversy and confusion 73 has been the delineation of N. melleni and Neobenedenia girellae, Hargis, 1955 . Neobenedenia 74 girellae was originally described by Hargis (1955) infecting opaleye, Girella nigricans, Ayres 75 1860, from California. Twenty-six additional host species have been subsequently reported from 76 a range of localities (Nigrelli, 1947; Bravo-Hollis, 1958; Bravo-Hollis and Deloya, 1973; Gaida 77 and Frost, 1991; Love et al., 1984; Moser and Haldorson, 1982; Ogawa et al., 1995) . Twenty 78 years ago, Whittington and Horton (1996) synonymised N. girellae with N. melleni based on 79 morphology and host specificity. This decision was not unanimously accepted and many authors 80 continue to use 'N. girellae' in the scientific literature (e.g. Koesharyani et al., 1999; Ogawa et 81 al., 2006; Ogawa and Yokoyama, 1998; Wang et al., 2004; Yoshinaga et al., 2000; Zhang et al., 82 2014).
83
Studies employing molecular techniques in systematics have revealed a large number of 84 morphologically similar parasite species that were previously recognized as a single taxon but 85 are actually genetically distinct (Blasco-Costa et al., 2010; Donald et al., 2004; Freeman & 86 Ogawa, 2010; Leung et al., 2009; Miura et al. 2005; Saijuntha et al., 2007; Sepúlveda and 87 González, 2014; Wu et al., 2005; Xiao et al. 2005) . For example, Sepúlveda and González that the synonymy of these species proposed by Whittington and Horton (1996) was supported.
97
However, a more comprehensive study by Perkins et al. (2009) , which addressed the phylogeny 98 of many capsalid species using multiple genes (28S rDNA, Histone 3, and Elongation Factor 99 1α), seems to support the opposite view; that N. melleni and N. girellae are two separate species. 2012; Trujillo-González et al., 2015a,b) . There is a need to accurately identify the species of
110
Neobenedenia currently being used as a parasite model in this laboratory so that research can be 111 ascribed to the correct taxon allowing for more meaningful application.
112
The aim of this study was to use molecular characterisation methods to generate a robust and mounted on microscope slides in Canada balsam for further study (Hutson et al., 2012 employed two runs, each with four chains, with ten million steps, sampling every 1000 steps.
172
The first 20% of sampled topologies was discarded as burn-in based on stability of log likelihood 173 values and that sampled topologies were essentially identical across runs, with standard deviation 174 of split frequencies ~0.01 or less. Samples for numerical parameters were also essentially 175 identical, with variance between versus within runs approaching unity (Ronquist et al., 2012) .
176
The majority-rule consensus tree was constructed from the combined post-burn-in samples.
177
Maximum likelihood (ML) analyses was conducted using the RAxML BlackBox server 178 (http://embnet.vital-it.ch/raxml-bb/) implementing the methods of Stamatakis et al. (2008) . Data 179 were partitioned as recommended by PartitionFinder and run using the Gamma model of rate 180 heterogeneity.
181
All Neobenedenia Cytb and 28S rRNA sequences on GenBank were downloaded and 182 aligned to our data. We also included the Cytb sequence of the only full mitochondrial genome 183 of this genus (JQ038228). A neighbor-joining analysis of the aligned data for each locus was conducted in MEGA 6.06 (Tamura et al., 2013) , using uncorrected P distance, in an attempt to 185 reconcile the GenBank sequences with our phylogenetic framework. 
242
Ellis and Watanabe, 1993; Koesharyani et al., 1999; Jahn and Kuhn, 1932; Müeller et al., 1992; 243 Nigrelli and Breder, 1934; Nigrelli, 1935; Nigrelli, 1937; Nigrelli, 1947; Robinson et al., 1992; 244 Zhang et al. 2014 ) and the lack of a robust genetic framework to aid in identification, has 245 hampered these efforts. This study presents the most comprehensive phylogenetic investigation 246 of Neobenedenia spp. to date, incorporating 33 isolates spanning 22 host fish species and nine 247 countries and used both mitochondrial and nuclear gene markers.
248
Our results clearly show that there is a single species of Neobenedenia (Fig 1-3 Horton (1996) . Our sample from S. annulatus (Fig 1-3; clade B), which was collected from wild 254 fish in southern Mexico, is well differentiated from clade A and is the sister species to N. 255 longiprostata in our analyses. Furthermore, except for HM222533, which was sampled from S. supposedly N. melleni (Zhang et al., 2014) . Similarly, all Genbank 28S rRNA sequences fall into 
266
It is likely that clade A* (Fig. 2, Fig. 3 ) represents another species of Neobenedenia, 267 however at this stage, it is unclear whether this sample is a previously recorded Neobenedenia given the long branch length and ML and neighbor-joining analyses clearly differentiate it from 273 other samples in this study. Further work is underway to assess that status of this individual.
274
The findings of this study suggest that, historically, both prior and post the proposed 275 synonymy by Whittington and Horton (1996) is recommended to accession reference material (both mounted and fixed specimens).
289
Using our genetic framework, it will be possible to reassess the morphological (Fig. 1) .
308
Similarly, attractive tropical species are also at risk. Parasites infecting eight species of popular 309 ornamental fish species from seven families were among the isolates included in this study. All around the globe (Bruckner, 2004) . This provides an excellent opportunity for the dispersal of N. 314 girellae, further encouraged by its lack of host specificity. Surveillance of this pathway for N.
315
girellae is advised given its broad host specificity.
316
Isolates collected from two outbreaks on L. calcarifer which occurred in Queensland were included in this study (Table 1) and were determined to be a part of the N. girellae clade 319 (Figure 1-2) . The parasites of concern were initially identified as N. melleni by Deveney et al.
320
(2001) and Landos (2012), however, our study suggests that these were erroneous identifications 321 and the species associated with these mortality events was in fact N. girellae. Similarly, the 322 previously unidentified species of Neobenedenia which is currently being cultured at the Marine
323
Parasitology Laboratory at James Cook University, Townsville has also been identified as N. 
328
The large diversity of host species that N. girellae is able to infect (23 host species 329 determined from the present study) and the geographic range in which it is present (found (Monogenea: Capsalidae). Comp. Parasitol. 67, [190] [191] [192] [193] [194] [195] [196] Byrnes, T., Rohde, K., 1992. Geographical distribution and host specificity of ectoparasites of Via, S., Gomulkiewica, R., Jong, G., Scheiner, S.M., Schlichting, C.D., Van Xiao, N., Qui, J., Nakao, M., Li, T., Yang, W., Chen, X., Schantz, P.M., Craig, P.S., Ito, A., sequences obtained from Genbank were included as outgroups. 
